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This irventi0n relates to a method for improv- 
ing the surface quality of castings and articles 
ruade of bronze or related metal alloys. One of 
the principal objectives of fhe invention has been 
to produce durable finishes upon the surfaces .of 
such metals in order that the appearance there- 
,of wfll hot oniy identify them as to their distinc- 
tive color, but will also be durably attractive in 
appearance and in surface feel or quality. It bas 
also been a primarY objective of the invention to 
provide a technique by which such results may 
be attained as an incident to the removal of sand 
or dirt which is adherent to castings of such 
metals as a result of the founding thereof. 
In many modmï foundry operations if is con- 
ventional at the present rime to utilize grit blast- 
ing for the purpose of removing scale and oxide 
films and for the purpose of abrading molding or 
cote sand from the work piece, which normally 
clings to it following a shake-out operation. In 
a typical procedure of this type, a stream of grit 
is Projected upon the work piece, at high velocity, 
and the particles of grit, by impact, remove dirt 
and scale so as to leave the surface in a clean 
and bright condition. The grit in commQn use 
for this purpose is finely divided particles of sand, 
steel, or iron, such particles being propelled at 
high velocity either by a stream of air or steam 
or water, or by projection from the periphery of 
a rapidly rotating impeller wheel. 
When a casting ruade of brpnze is exposed to 
this treatment and the adherent sand and scale 
bave beer removed, the casting presents .a clean, 
re!aiyely smo0th, dull .mat surface vhlch is 
attractive in appearance. However, .ths surface, 
dring consequent machiniig operations is soQn 
blemished; because of its "tooth" or surface 
roughness, particles of dirt or dust or grease cling 
to it tenaciously and workmen, handling the piece 
with dirty hands, leave smudges which are hot 
removed conveniently even by detergent washing 
which is commonplace today. The mat finish 
also soon becomes blemished through the adher- 
ence of airborne dust to the surface while the 
part is in process of manufacture or in storage. 
The-net result of this surface quality is that 
the sme casting or work piece which originally 
had a clean, uniform and attractive appearance, 
looks dirty and smudged in its flnished form, or 
in-the final product of which if constitutes a part. 
Such defects are of no consequence when the 
work piece is subsiquently painted. However, 
in many products, the display of the native color 
of the metal is desired, as in valvis, plumbing 
fixtures, hardware parts and the like, since the 
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purchaser himself identifies the metal as one 
having service value. In recognition of this 
problem, the present invention is directed to a 
procedure by which a metal object made of 
5 bronze or similar non-ferrous metal, may be 
vided with an identifying surface appearance 
which is characteristically grit blasted, but which 
is durable or permanent and which does net 
change or become irreparably smudged or dirty 
10 during machining operations, or during storage 
to which the object subsequently is exposed. 
Beside sand and steel grit or shot, var-ious 
other abradan particles bave been proposed for 
use in typical shot blasting operations. Proceed- 
1 ing upon an assumption that some abradent less 
harsh than steel or sand might produce a sur- 
ace of desired quality upon a casting ruade of 
bronze, we endeavored fo utilize various non- 
ferrous metals such as copper and nickel, as we!l 
0 as brass alloys, but the results were round to be 
unsatisfactory. Copper shot projected on a cast- 
ing made of brass or bronze cleans the surface 
effectively but leaves a reddish, dark deposi.t 
which though uniform in color is much less at- 
25 tractive even than the smudged appearance 
a brlght mat surface as produced by blasting 
with a conventional grit. The same results were 
round to be produced through use of the con- 
ventional brass alloys. It is believed that such 
30 metals, being relatively sort, abrade themselves 
uPon the surface of the work piece fo leave 
ceedingly fine or rhin deposits which display a 
reddish dark to aimost black color, just as vm 
flnely divided copper in bulk is blackish in 
3 pearance. On the other hand, alloys, high in 
nickel content, light fo whitish in color, which are 
expensive to begin with, are so frangible that the 
loss of such shot in a typical abrading operation 
is prohibitively high and they ail to providethe 
40 result desired. 
This invention is based upon the concept, 
termination and discovery that a durably attrac- 
tive surface finish may be imparted to the bronze 
casting by subjecting it to a grit blasting opera- 
45 tion in which the particles of abradant consist 
essentially of copper, but contain Co!or crï- 
trolling elements of which zinc and silicon are 
representative. Paradoxically, althou, g h copl3er 
n itself leaves a red undesirable deposit on a 
50 non-ferrous metal surface when used as a shot 
blast medium, shot or grit produced from an alloy 
consisting predominantly of copper, but contain- 
ing small percentages of silicon and zinc produces 
surface flnishes which match the color of the na 
55 rive metal as cast or as machined. Such surfaces 
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are characterized by an overatt smoothness to the 
feel; hence they lack the dirt collecting qualifies 
of a mat finish as produced by ferrous grit or 
sand. In general, such surfaces, though they 
visibly may appear fo bave been peened through 
impact of the particles of alloy abradant, are 
relatively slick and smooth and shed ihe dirt or 
dust which may be rubbed upon them in the pro- 
duction handling thereof, or the dust which may 
accumulate upon them during storage of the 
treated pieces in the bins or on the shelves of 
Warehouses. 
The evidence which is available at present 
loints to the fact that shot or particles of copper, 
zinc and silicon alloy projected on the surface of 
a brass or bronze work piece or casting leave a 
film or rhin skin-like deposit, the particles them- 
selves being worn away to that extent. However, 
this deposit instead of being of a red or dark 
color which is characieristic of the copper metal 
of the alloy is of color matching that of bronze 
and conîorms, therefore, fo the color of the cast- 
ing upon which it appears. The mat finish of s, 
ypically abraded article which has been exposed 
to ferrous grit or sand is exceeding]y susceptible 
fo oxidation or fo chemical reaction; in contrast 
the smooth deposition upon the surface of a cast- 
ing produced by the present technique resists 
color deterioration after pre]onged exposure, or 
treatment with the alkalies and detergents com- 
monly used in washing apparatus. 
Castings made of casting alloy ASTM B61 (also 
known as Navy OE, or steam or valve bronze) 
flnds wide usage in valve parts, fittings and other 
articles and may be considered to be typical of 
metals adapted to be treated by the process of 
this invention, although other alloys, such as 
ASTM B62, respond favorably in so far as dupli- 
cation of their color in the film deposit is con- 
cerned. The process, of course, can be applied fo 
brasses or other metals but there is usually no 
advantage in dolng so in view of the higher cost 
of the abradants of this invention over common 
sand or steel grit. Strange]y enough, the use 
of B61 or B62 alloys themselves as abradants in 
the blasting of castings ruade of these same metals 
produces a coloration which is distlnctiy different 
from the color of these alloys in their cast fore 
or on their machine surfaces, which fllustrates 
the peculiar behavior that is provided by the 
nature of the composition of the abradant alloy. 
Shot or abradant particles which have been 
round to be particularly useful fo produce the 
results just described may consist of an alloy sub- 
stantially as follows: 
ExampZe 
Per cent 
Sflicon .................................. 3.5 
Zinc .................................... 14.0 
Copper .................................. 82.5 
AlloYs manufactured with the disclosure oï Ray 
and Gould U. S. Patent No. 1,933,390 of October 
31, 1933, are generally satisfactory, although for 
present purposes, the proportions oï silicon and 
zinc are hot precisely critical and satisïactory 
results may be obtained when zinc is within the 
range of approximately 5 to 20%, and silicon is 
within the range of approximately 2 fo 6 %, the 
balance being copper. Small amounts of tin, 
lead, aluminum, manganese or h'on, hot exceed- 
ing about 2%, may be present in the abradant 
alloys; in fact, the incorporation of aluminum fo 
the extent of 0.60% is particularly advantageous 
in the treatment of ASTM bronzes B61 and B62. 
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The particles of abradant, for best results in the 
treatment of the common run of castings, may be 
spherical or spheroidal in shape, and within the 
range of about 20 fo 50 A. F. A. sieve mesh. 
5 Larger pellets produce the desired effects of clean- 
ing and coloration, but the peening effect is some- 
what heavier or deeper, and this may be undesir- 
able in the treatment of articles of relatively 
small size. For larger classes of castings, or for 
]0 any purpose when a greater peened appearance 
is desired, larger pellets offer an advantage. 
When the particles are reduced in size fo about 
î0 A. F. A. sieve mesh, they are slower in clean- 
ing action, based upon an equivalent initial 
15 velocity, and when the particles are reduced fo 
about . 100 A. F. A. sieve mesh, they are so small 
that they tend fo be dissipated or lost from the 
machine as dust. Of course, they are also slow 
in cleaning action because of the high ratio of 
20 surface area to mass. 
The usual hardness range of castings consist- 
ing of AST1Vf t]61 and t]62 alloys is 55 to 65 Brinell 
hardness number. Studies of effects of the hard- 
ness of the abradant alloy used fo clean such 
25 castings indicate that satisfactory results are ob- 
tained when the abradant alloy bas a hardness of 
approximately 75 fo 100 Brinell hardness number. 
Where delicate lettering must be preserved iu 
the finished casting to be blasted, the abradant 
30 particles advantageously may be of 50 fo 75 
Brinell hardness number, although, in such event, 
there is a little lo in cleaning time. The hard- 
ness of a copper-sflicon-zinc alloy abradant is 
adjusted easfly by variation of silicon content. 
35 Density of copper-sflicon-zinc pellets of the 
type disclosed may be approximately 8.47 al- 
though this figure may vary; this is approxi- 
mately the same density as that of a simflar 
copper-sflicon-zinc alloy when it is in the sand 
40 cast form. 
In place of particles of spherical shape, excel- 
lent results may also be obtained by the use of 
particles in irregular or fragment form; thus, 
sieved chips preduced by turning, boring, or by 
45 other comminution bave been used with very 
satisfactory results. 
The practice of the present invention is partic- 
ularly advantageous in the surface treatment of 
castings marie of bronze or other alloys which are 
50 to be surface finished in whole or part by turning, 
bOling, drilling or simflar machining operations. 
When steel or sand is used as an abradant, some 
particles thereof almost always are impacted into 
ihe surface of the work piece and, these being 
55 very barri, cause pronounced dulling of the cut- 
ting tools which corne into contact with them. 
The tools, therefore, soon rail fo cut eflïciently 
even though the native metal of the castings upon 
which they work is sort and freely machinable. 
60 In comparison, the treatment of castings by the 
method of the present invention causes the re- 
moral of adherent sand, but the abradant par- 
ticles leave no hard deposits on theh" own. Thus, 
it bas been out experience, as determined by a 
65 number of production operations, that tool lire i, 
increased as much as 10 to 25% or more over the 
life of tools used in the machining of similar 
castings ireated by conventional abradants. 
The invention is particularly useful when util- 
70 ized upon dirty castings as they corne from the 
foundry, since a durably attractive finish having 
a color matching the native color oï the metal is 
produced as an incident to the removal of the 
clinging sand and scale. In this respect, the 
75 most Satisfactor' results we bave obtained in the 



_re_çment o.a w!de vRiety o. olJjCtS 0rming 
bd!_es_ Rd Compçnen r o bronze vIves, 
compçe s Rn itiRl Rlloy Rbrdg tretmenç 
rsmoval o the Rjor portion 0ï he drt, ïollowed 
by gnding, nRgg or chippin operRtions in 
wh.ich ns nd mRjor surïc peffectons 
removed. Next,  second Rbrding oDertion  
employed with the 11oy prtcles,  wh!ch the 
blnce of the dt  removed Rnd  uorm sur- 
aCe tretment of  pteasg appeaance is apptied 
to the whote surface o the work piece, inctdg 
the bright areas resuttg from previous grinding 
or chippg operations. 
h loss through breakdQwn deterioration 
.nd escape Çf particles of the abradant altoys of 
c0ppe, zinc and siticon whc we bave sctosed, 
 S.oEentty low to compare favorabty with that 
of ferrous shot or ragmnts, despite the rela 
tivly her cost o the non-ferrous altoy. Some 
dust and partic]es too fine to oerate effectivetF 
may be cotlected through the apparat w-hich 
is provided in modern abrading machines, and 
this off-material may readity be sold as scrap, 
or may be reworkd in pe]]ets as disc]osed in 
a copending patent application filed by one of 
us, Sy!vester A. Weigand, on August 2, 1949, 
U. S. patent application Seriat No. 108,07,-en- 
titled ethod and Apparatus or Forming Pettets. 
However, the use o the abradant partictes of 
this invention is hot confined fo impe!ter type 
machines. 
Surface finishes of the oua]ity described may 
be obtained by a projection of the artictes 
through a vetocity air stream or by stea-m or 
liquid blast. Thus, the terre "btasting" or 
"abrading," as used throughout ts specification 
and in the ctaims, is intended to embrace the 
projection of the attoy particles or shot at high 
speed agait the surfaces which are to be 
c]eaned or treated, whether these surfaces con- 
tain aerent sand or dirt, or whether they are 
merety being treated to improve the appearance 
thereo. 
Hang described out invention, we ctaim: 
1. A method of imparting to the surface of an 
object ruade of bronze attoy, a durable, attractive 
finish bain2" a cotor substantiat!y matching the 
cotor of the native bronze metal, which method 
comprises; subjecting the sface of such object 
fo a velocity stream of abradant partictes con- 
sistg essentiatty of an alloy of copper, silicon, 
and zinc, in which abradant alloy the copper 
constitutes the predominant comportent and the 
silicon nd zinc are sufficient in amount to ira- 
part fo the minute deposits thereof which are 
left upon the surface of the object by their abra- 
sion a cotor substantiatty tike that of the native 
bronze ruerai of the object. 
2. The method of removing adherent sand and 
scate from a broe casting and simuttaneously 
imparting a durable surface fish thereon which 
is of the appearance of the ruerai o the casting, 
sid method compring; exposing the surface 
of the said casting fo the impingement of par- 
tictes of an a!toy consisting essentiatty of copper, 
but containg smatler proportions of zinc and 
siticon, the said particles being directed at the 
said casti at such a velocity that they abrade 
themselves upon the surface of the casting and 
leave a deposit of bronze co!or thereon in so 
doing. 
3. In the art of grit blasting objects in the 
form of bronze alloy castgs, that improvement 
which consists in directing partictes of an attoy 
of copper, zinc and sicon, in which the zinc 
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 comlrises, approimately 5 .to.20% .by weht of 
the lloy and the silicon $omlrises approxmatly 
2 to 6% by weight, the balarce beirg-substan- 
tiatty ait copper, at high velocity; upon the sur- 
5 face of such a casting, whereby the partictes, 
by their own abrasion attending impact with the 
surface of the casting, teave an adh_erent deposit 
thereon which is of characteristic bronze color. 
4. In the maiufacture of articles from cuprous 
10 bronze-tke castings, the method of producing a 
durable, attractive finish up0n the surfaces of 
said casting of cotor matching that of 'the na- 
ti/e metal of the castings, which mÇthod com- 
prises; subjecting said castings to surface aba 
15 sion by directing upon surfaces thereof a high 
velocity streain containing particles of an a!toy 
comprising, by weight, about 825% .of coPper, 
about 14.0% of zinc, and about S.5% Of sflicon. 
5. A methodof imparting to the surface of. a.n 
OEo object made of a cuprous attoy having substan- 
tially the cotor of ASTM. B61 altoy, a durable 
tractive finish which is substantiatty of match« 
ing color, said method comprising; subjectlrg 
the said object to a vetocity stream of spheroid 
OE5 partictes of metal consisting essentiatly of an 
altoy of copper, siticon and zinc in which alloy 
t.he copper constitutes the predominant compo- 
rtent, white the silicon and zinc are suflïcient in 
amouut to impart a bronze c.otor cast to the 
o minute deposits thereof which are tif ùpen .the 
urface of the article by their abrasion. 
6. A method of imparting a durable,, attractive 
finish upon the surface of a non-fem'ous, cuprous 
attoy, which method comprises; subjecting -the 
 surface of such ruerai to a velocity stream of 
irregutarly shaped fragment partictes of metal 
consisting essentiaty of an altoy of copper, sili- 
con and zinc, in which attoy the copper consti- 
tues the predominant comportent and the sili- 
40 con and zinc are sufficient in mount to impart 
a brass-like cast to the minute deposits thereof 
which are left upon the surface of the article by 
their abrasion. 
7. A method of imparting to the surface of 
«i. an object ruade of bronze attoy a durable sur- 
face finish having a color substantiatty match- 
ing the cotor of the native ruerai of the object, 
which method comprises; subjecting the sur- 
face of the object to a vetocity stream of 
abradant partictes ranging in size from about 
0 to 50 A. F. A. sieve mesh, the said particles 
consisting essentiatty of partictes of an altoy of 
copper, sflicon and zinc in which copper consti- 
tutes the predominant comportent, whfle the 
sflicon and zinc are sufficient in amount to 
part to minute film-tke deposits of attoy which 
ari left upon the surface of the object by their 
abrasion, a cotor substantiatty tike tht of-è 
native metal of the object. 
ce 8. A method of imparting to the surface of an 
article ruade of bronze attoy a durable surface 
finish having a color substantiatty matching 
the cotor of the natlve metat of the object, said 
method comprising; subjecting the surface of 
5 such object to a vetocity stream of abradant 
partictes consisting essentiatly of an alloy of 
copper, siticon and zinc having a Brinell hard- 
ness number of approximately 50 to 100, in which 
attoy the copper constitutes the predominant 
ï0 comportent and the siticon and zinc are suffi- 
cient in amount to impart to minute deposits of 
the atloy which are teft upon the surface of the 
object by abrasion of the particles, a color sub- 
stantiatty tike that of the native metal of the 
75 object. 
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9. A method of imparng fo the surface of 
an object ruade of a cuprous alloy which dis- 
plays substantially the color of ASTI B61 alloy 
a durable attractive nish which is substantially 
of matching color, said mehod comprising; sub- 5 
jecting the surface of the object fo a velocity 
stream of pa1icles of metal having a Brinell 
hardness number of 50 to 100,, the said particles 
consisting essentially of an alloy of copper, sili- 
con and zinc in which the copper cortiute the t0 
predominan component while the silicon and 
zinc are sufficient in amount to impart a bronze 
color to minute deposits thereof which are left 
upon the surface of the object by abrasion of 
said particles. 15 
10. A method of imparting to the surface of 
an object marie of a cuprous alloy which dis- 
plays substantially he color of ASTM B61 alloy 
a durable attractive nish which is substantial- 
ly of maching color, said method comprising; 2O 
subjecting the surface of the object to a velocity 
stream of particles of metal having a BrinelI 
hardness number of 75 to 100, the said particles 
coristing essentia!ly of an alloy of copper, sili- 
con and zinc in which the copper constitues the 25 
predominant componen while the silicon and 
zinc are sucient in amoun to impart a bronze 
Color fo minute deposits thereof which are left 
upon the surface of the object by abrasion of 
said particles. 
11. A meçhod of impartng o the surface of 
an objecç ruade of a cuprous alloy which dis- 
plays substantially the color of ASTII B61 alloy 
a durable attracçive finish which is substantially 
of matching color, said method comprising; sub- 35 
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jecting the surface of the objec to a velocit 
stream of particles of metal having a Brinell 
hardness number of 50 to 100, the said paricles 
consisting essentia.lly of an alloy of copper, sili- 
con and zinc in which the copper constitutes the 
predominant componen while-the silicon and 
zinc are sufficient in amount to impart a bronze 
color fo minute deposits thereof which are Ieft 
upon the surface of the object by abrasion of 
said particles, the said particles being within 
the range of approximately 20 to 50 A. F. A. sieve 
mesh. 
12. In the art of grit blasting objects which 
are in the form of cuprous alloy castings, the 
improvement which coristing in directing par- 
ticles of an alloy comprising approximaely 5 to 
20% by weigh of zinc, 2 to 6% by weight of il- 
icon, approximately 0.6% by weigh of alumi- 
hum, the balance being substantially all copper, 
at high velocity, upon the surface of such a 
casting, whereby the partlcles, by their own 
abrasion attending impact with the surface of 
the casting leave an inherent deposit thereon 
which is of characteristic bronze color. 
JOHN W. BOLTON. 
SYIVESTEI A. VEICAND. 
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